


FIELD OF THE INVENTION 



The inventiaa relates to a precision, positioning 
tmit ^"^f^ further to a li.near moveinent control imit favor- 
ably en:ployable''for the precisian positioning unit. 



The precision positioning unit is generally oiployed 
in mechanical industiy and electronic industry to manipu- 
late an article such as a workpiece in relationship to 
working tools. A typical known positioning unit is -il- 
lustrate in Fig. 7 of the attached drawirg^. 

In Fig. 7, the positioning ijnit is corrposed of a 
table 71 on which an article is placed, a support ttieraber 
73, a screw rod 74, and a rod actuator 75 vftiich is con- 
nected to an electric source (not shown) and causes rota- 
tion of the screw rod 74. when the screw rod 74 rotates, 
the suEport nenber 73 and the table 71 in combination 
move forward or backward* When the table 71 reaches a 
predetemained position, the electric connection to the 
rod actuator 75 is cut, accordingly the rotation of the 
screw, rod 74 ceases to stop the linear movement of the 
table* 

Ibe positioning unit of Pig- 7 can not satisfacto- 
rily function for precise positioning, becaxise a series 
of the necessary qperaticns, namely, the cut of electric 
connection, 'cease of operation of the rod actuator 75, 
cease of rotation of the screw rod 74, and cease of the 
movenent of the coaibination of the support member 73 and 
the table 81 by way of friction, require a considerable 
time, llierefore, it is not easy to position the table at 
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the predeterminjed side very precisely, so long as the 
known positioning imit is CTployed- The known position- 
ing imit also tias aix)tiier problem in tbat the screw sur- 
face of the screw rod 74 gradxially wears ±a the course of 
its qperatiooa, and the worn screw surface is not appro- 
priate for the precise positioning of the table 71- 

It is an object of the invention to provide an im-^ 
proved precise positioning unit* 

It is another object of the invention to provide a 
precise positioning unit ^lAiose precise positioning reli- 
ability is rtaintained for a long period of time, even 
after it is repeatedly operated. 

It is a further object of the invention to provide a 
linear tnovenent control unit which is atployable for 
different uses such as control of a diaphragm valve in- 
stalled in a fluid control systam. 

SaVDViARY OF THE IKVBNTION 

The present invention resicies in a precision posi- 
tioningr unit conprisiag a table on \^ch an article is to 
be placed, a linearly movable rod which is connected with 
the table at one end or a vicinity thereof and further 
coimected with a rod actuating device at another end or a 
vicinity thereof, said rod actmting device capable of 
linearly tnoving the rod forward and backward/ character- 
ized in that: 

the rod is connected with the rod actuating device 
via cushion mechanism; and 

by the side of the rod is placed a rod movement con- 
trol device coaprising an elastic member, a ultrascroic 
transducer, and a ultrasonic emitting surface^ the elas- 
tic member being constituted to push the ultrasonic emit- 
ting sxnrface to a side surface of the rod when the ultra- 
sonic transducer is inactive, and the ultrasonic trans- 
ducer functioning to draw the ultrasonic emitting surface 



away from t±ie rod vAuen it is active. 

The invBntian also resides in a linear movement 
control imit cottprising a linearly movable rod which is 
connected with a rod actuatiog device at one end or a 
vicinity thereof, said rod actuating device capable of 
linearly raoving the rod forward and backward, cdiaracter- 
ized in that: 

the rod is connficted with the rod actuating device 
via cushion mechanism; and 

by the side of the rod is placed a rod movement con- 
tirol device conprising an elastic member, a ultrasonic 
transducer, and a ultrasonic emitting surface, . the elas- 
tic mCTiber being constituted to push the ultrasonic emit- 
ting surface to a side surface of the rod when the xiltra- 
sonic transducer is inactive, and the ultrasonic trans- 
ducer furictioning to draw the ultrasonic emitting surface 
away from the rod vdien it is active. 

BRIEF DESCRIPTION OF THE DRMJING 

Fig. 1 is a plan view of a precision positioning 
unit havixag a linear movement control unit according to 
the invention* 

Fig. 2 is a vertical section of the linear movement 
control unit of the precision positioning unit of Fig. 1. 

Fig. 3 is a vertical section of the table and slide 
unit of the precision positioning unit of Fig. !• 

Fig. 4 shows an alternative contact mode between the 
rod and the ultrasonic eacnitting surface. 

Fig. 5 shows an alternative contact mode between the 
rod and the ultrasonic emitting surface. 

Pig. 6 is a plan view of an alternative precision 
positioning unit having a linear movement control unit 
according to the invention^ 

Fig. 7 is a schematic view of a typical known posi- 
tioning vinit- 
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Fig. 8 is a diaphragm valvTs control unit equipped 
with a linear movanent control unit of the inventian. 



The present invention is further described by ref er- 
rix^ to the figures shown in the attached drawings • 

In Pig. 1, a jnrecision positioning unit according to 
the invention has a table 11 on which an article is to be 
placed, a linearly movable rod 12 which is connected with 
the table 11 at one end or its vicinity and further con- 
nected with a rod actuating device 13 at another end or 
its vicinity. The rod actuating device 13 is cotrposed of 
a steippijng motor 13a and a ball screw 13b and is capable 
of linearly moving the rod 12 forward and backward. 

The rod 12 is corrected with the rod actuating de- 
vice 13 via cushion mechanism 14. The cushionjmechanism 
con5)rises a spring as is illustrated in Fig. 1 or elastic 
material such as rubber. 

By the side of the rod 12 is placed a xod movannent 
control device conprising an elastic member 15, a ultra- 
sonic transducer 16, and a ultrasonic emitting surface 
17* ThB elastic member 15 is constituted to push the ul- 
trasonic emitting surface 17 to a side surface of the rod 
12 when the ultrasonic transducer 16 is inactive, while 
the ultrasonic transducer 16 functions to draw the ultra- 
sonic emitting surface 17 away from the rod 12 when it is 
active. 

The rod 12 can be linearly moved forward or backward 
by the. action of the rod actuating device 12 freely with 
almost no friction when the ultrasonic transducer 16 is 
active so as to keep the ultrasonic emitting surface 17 
away from the rod 12. When the electric energy supplied 
to the ultrasonic transducer 16 is cut, the emission of 
ultrasonic from the ultrasonic emitting surface 17 irrme- 
diately stops and, by the action of the elastic member 
such as a pair of spring 15, the ultrasonic emitting 
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surface 17 is brought into contact with the side sixrface 
of the rod 12, and the IdLoear movement of the rod 12 
instantly stops. 

The precision positioning \mit further has a frame 
5 18 for supporting the stepping motor 13a on its surface, 
a frame for si^^Kxrtixig the elastic member 15, a ultrason- 
ic transducer 16, and a ultrasonic emittirg- surface 17 on 
its surface, and a slide elCTient 20. 

Ihe structure of the linear movement control unit of 
10 Fig. 1 is illustrated in Fig. 2 by the vertical section. 
The ultrasonic transducer 15 preferably has in its center 
a metal plate 21 that serves for supplying electric ener- 
gy to the taransducer 16 from an electric source (not 
shown) and further as a disc support to fix the transduc- 
y» 15 er 16 to the frame 19 with the elastic meniber 15 (such as 

P , a pair of springs) . In Fig. 2, the transducer 21 is 

^ ^ sandwitched between two solid members 22a, 22b and firmly 

2 combined to the solid members 22a, 22b by a bolt 23 . 

This structxnre is generally named a bolted Langevin ele- 
20 ment- The ultrasonic emitting surface 17 is formed by a 
friction pad wSiich is made of friction increasing ttateri- 
^ al such as carbcaa fil)er-reinforced plastic material. In 

fjj Fig* 2, the ultrasonic transducer 16 is inactive, ^^iA 

Q therefore the ultrasonic emitting surface 17 is in con- 

25 tact with the rod 12. The elastic member can be of rub- 
ber or other elastic material T^^ch is placed between the 
frame 19 and the solid material 22F. 

As shown in Fig. 2, a pair of the rod movement con- 
trol device are preferably placed symmetrically around 
30 the axis of the rod 12* 

m Pig. 3y the table 11 is mounted on a substrate 24 
by a slide element 20 so that the table 11 can be linear- 
ly moved on the substrate 24 with almost no friction. 

Fig- 4 and Fig. 5 show exan5)les the mode of contact 
35 between the rod 12 and the ultrasonic emitting surface 
17. 
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In Fig. 4y t±e ultrasonic emitting surface 17 shape- 
ly protrudes at its center position, and the rod 12 has a 
groove on its side surface to receive the protruded ul- 
trasonic eioitting surface 17, so that the contact surface 
area can increase. In Pig. 5, the rod 12 has a friction 
pad 17a in the form of sharp protrusion on its surface at 
the center position, and the tiltrasanic emitting surface 
has a groove to receive the protruded side surface of the 
rod 12 y. so that the contact surface area can increase • 

Fig. 6 shows an alternative precision positioning 
unit according to the invention, in x^daich the coiistitu- 
tion differs from that of Fig. 1 only in the rod actuat- 
ing device. The rod actuating device of Pig. S comprises 
a voice coil motor 63 Which is connected to the rod. The 
voice coil motor 63 can function to actuate the linear 
mo v e me nt of the rod with cushion mechanism. 

Fig. 8 shows one of other utilization of the linear 
movement control xjnit according to the invention. In 
Pig. 8, the linear movement control unit is utilized to 
control the on-off function of a diaphragm valve 91. In 
more detail/ a valve rod 82 is connected with a rod actu- 
ating device 83 ^^ch is conposed of a linear motor 83a 
^aod a connecting rod 83b. The diaphragm , valve 91 is com- 
posed of a path&^y 92 for fluid, a valve unit 93, a dia- 
phragm 94 and a seat for the diaphragm 95. The up-and- 
down movement of the valve rod 82 can be precisely con- 
trolled by the action of the linear movKnent control 
unit. 



